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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a heating device using a large capacity 
capacitor as an auxiliary power source capable of appropriately selecting 
charge or discharge of the capacitor, and a fixing device and an image-forming 
device using the same. 

SOLUTION: This heating device includes a heating part 1 for heating a matter 
to be heated, heat generating bodies 1a, 1b raising temperature of the heating 
body 1 , and a power supply means for supplying power to the heat generating 
bodies. The power supply means includes a main power source 2 from a 
commercial power source and the auxiliary power source 3 from the capacitor. A 
selecting means 5 selecting a charging mode connecting the capacitor to a 
charging circuit or a discharging mode connecting the capacitor to a 
discharging circuit connected to the heat generating body 1a is provided. 
Detecting means 9a, 9b detecting a state of the device is provided and the 
charging mode of the capacitor or the discharging mode of the capacitor is 
selected according to a value detected by the detecting means 9a, 9b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the heating unit for heating a heated object, a heating element for raising the 
temperature of this heating unit, and an electric power supply means for supplying power to this heating 
element. This electric power supply means It is the heating apparatus which has the main power supply 
which consists of a source power supply, and the auxiliary power which consists of a capacitor. Heating 
apparatus characterized by having the change means for changing to the discharge mode which connects 
the above-mentioned capacitor to the discharge circuit connected to the charge mode linked to a charge 
circuit, and the above-mentioned heating element. 

[Claim 2] Heating apparatus according to claim 1 characterized by changing a capacitor to charge mode 
or discharge mode according to the value which was equipped with a detection means to detect the 
condition of equipment, and was detected by this detection means. 

[Claim 3] Heating apparatus according to claim 2 characterized by equipping a discharge circuit with a 
circuit including a voltage stabilizer, and the circuit which does not include a voltage stabilizer. 
[Claim 4] It is the heating apparatus according to claim 3 characterized by making it discharge in the 
circuit which does not include a voltage stabilizer when making a capacitor discharge below at the 
predetermined temperature with which had a means to detect heating unit temperature and heating unit 
temperature was beforehand decided to be. 

[Claim 5] It is the heating apparatus according to claim 3 characterized by making it discharge in a 
circuit including a voltage stabilizer when making a capacitor discharge above the predetermined 
temperature with which had a means to detect heating unit temperature and heating unit temperature was 
beforehand decided to be. 

[Claim 6] The anchorage device characterized by heating the non-established image on the record 
material which is a heated object, and establishing this non-established image on record material with 
the heating apparatus indicated by either of claims 1-5. 

[Claim 7] Image support, an electrification means to electrify this image support front face, and an 
exposure means to expose the electrified image support front face and to form an electrostatic latent 
image, A development means to supply a toner to the above-mentioned image support front face, and to 
visualize an electrostatic latent image with a toner image, Image formation equipment which is image 
formation equipment equipped with an imprint means to imprint the above-mentioned toner image on 
record material, and a fixation means by which overheat the toner image on record material and it is 
established on record material, and is characterized by having the anchorage device according to claim 6 
as the above-mentioned fixation means. 

[Claim 8] Image formation equipment according to claim 7 characterized by considering as a power- 
source OFF state after making a capacitor into a full charge condition, when the main power supply of 
the whole equipment is shut off. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heating apparatus of record media, such as image 
formation equipments, such as a copying machine, a printer, and facsimile, an anchorage device used for 
this image formation equipment, paper suitable for this anchorage device, and a film. 
[0002] 

[Description of the Prior Art] In a copying machine, a printer, facsimile, etc., it has the process which 
forms and records an image on record media, such as a regular paper and a film for overhead projectors 
(henceforth "OHP"). Although various image formation recording methods, are realized, the 
electrophotography method is widely adopted as image formation equipment from rapidity, image 
quality, cost, etc. also in it. With the image formation equipment of an electrophotography method, a 
non-established toner image is formed on record media, such as paper and a film, and there is a fixation 
process fixed by heat and the pressure. As a fixation method, present most heating roller methods are 
adopted from fields, such as rapidity and safety. 

[0003] It is the method which is made to pass the sheet-like record medium with which the mutual 
pressure-welding section which is made to carry out the pressure welding of the heating roller heated by 
exoergic members, such as a halogen heater, and the application-of-pressure roller by which opposite 
arrangement is carried out at this, and is called a heating roller method with the nip section was formed, 
and the non-established toner image was formed in the above-mentioned nip section between both 
rollers, and is heated. The heating roller is mainly using metal rollers, such as iron and aluminum, and 
its heat capacity is large. For this reason, carrying out temperature up till around about 180 degrees C 
which is usable temperature has the fault that the long starting time amount for several minutes to about 
ten minutes is required. 

[0004] Then, power is supplied to a heating roller, and he is maintaining temperature at preheat 
temperature a little lower than usable temperature, and is trying to start to usable temperature 
immediately with image formation equipments, such as a copying machine, also at the time of the 
standby on which a user does not print. The excessive energy which does not contribute to image 
formation at the time of the standby which this is for a user not to wait for the temperature up of a fixing 
roller, and does not use a device was consumed. In addition, consumption energy also has the results of 
an investigation of going up to about 7 - 80 percent of the consumption energy of a device, at the time of 
this standby. 

[0005] In recent years, the regulation for power saving and energy saving is enacted from the rise of 
environmental conservation awareness in each country. When attaining power-saving in image 
formation equipment, and consumption energy is reduced at the time of large standby of a rate, since 
effectiveness is large, it is desirable to make an electric power supply into zero at the time of intact. 
[0006] However, with the configuration of conventional image formation equipment, if power at the 
time of standby is made into zero, since carrying out temperature up of the fixing roller to predetermined 
temperature will take time amount at the time of a reuse, the latency time will become long and a user's 
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user-friendliness will get worse. For this reason, the configuration which raises heating roller 
temperature promptly is needed. 

[0007] In order to shorten the heating up time of a heating roller, it is good to enlarge, the charge energy, 
i.e., the rated power, per unit time amount. There are actually some which set supply voltage to 200V 
and correspond in a high-speed machine with a quick print rate. However, in the general office of Japan, 
100V15A of a power source is common, and 1500W are an upper limit, and in order to make it 
correspond to 200V, it needs to perform work special to the power-source relation of the installation of a 
device, and cannot say it as general solution. For this reason, even if it was going to carry out 
temperature up of the heating roller for a short time, the actual condition was that the upper limit of 
charge energy is not raised. 

[0008] In order to improve this, using auxiliary power and solving the above-mentioned technical 
problem is proposed. By this proposal, the rechargeable battery is used as auxiliary power which can be 
charged. As a rechargeable battery, a lead accumulator and a KADONIKA cell are typical. For example, 
in JP,05-232839,A, having the auxiliary power other than a main power supply etc. is proposed. Power 
is supplied to the heating element of another system instead of the thing of increasing further the power 
of the main power supply which heats a fixing roller by auxiliary power, from auxiliary power. 
[0009] Moreover, in JP, 10-0 109 13, A, using the auxiliary power other than a main power supply, and 
offering the fixing assembly of energy saving is proposed. However, it is not a thing for the purpose of 
performing the electric power supply of two level from a single power source, and heightening the 
maximum supply voltage from the case of only a main power supply by the cat using auxiliary power. In 
JP, 10-282821, A, using the auxiliary power other than a main power supply, and offering various 
functions etc. is proposed. However, a rechargeable battery, a primary cell, etc. are used as auxiliary 
power. 

[0010] Moreover, in JP,2000-075737,A, having dropping a pro DAKUTIBI tee, and the loading 
distinction means and charge capacity monitor of a battery during the charge to a battery, and dropping a 
pro DAKUTIBI tee by the result of a monitor etc. is proposed in image formation equipment equipped 
with the source power supply and the battery. And the battery is used, and since the charging time is 
long, charging externally or charging at night are indicated. 

[001 1] There are the following problems in what uses a rechargeable battery. It will deteriorate, if 
charge and discharge are repeated repeatedly, capacity falls, and a rechargeable battery has the property 
in which a life becomes short, so that it discharges by the high current. Also by the KADONIKA cell 
generally made long lasting by the high current, the count of a repeat of charge and discharge is about 
about 500 - 1000 times, and when 20 times of charges and discharges are repeated to a day, the life of a 
cell will be exhausted in about one month. Therefore, the time and effort of a changing battery is taken 
and running costs, such as cell cost, are also attached very highly. Furthermore, in order for - charge to 
take a long time, it is necessary to charge at night, or to take out and charge to the equipment exterior. 

- Discharge is little-by-little and it is difficult to take out large power for a short time. 

- When there is no need for discharge and it continues charging, if gas occurs, and it becomes the cause 
of failure and is safe, there is nothing. 

- In the case of a lead accumulator, as a device for [, such as using the sulfuric acid of a liquid, ] office, it 
is not desirable. It was difficult to realize practically for there to be which problem and to use a 
rechargeable battery. 

[0012] Then, this invention persons examined using mass capacitors, such as an electric double layer 
capacitor, as auxiliary power, as shown below. The count of a repeat of charge and discharge is almost 
unrestricted, a mass capacitor does not almost have degradation of a charge property, and its periodical 
maintenance is unnecessary. Moreover, the charging time also has the description that a mass capacitor 
can be made about dozens of seconds from several seconds, to the dc-battery which is a rechargeable 
battery requiring several hours. Moreover, since it is possible to pass a dozens to hundreds of A high 
current in an electric double layer capacitor, the electric power supply in a short time is possible. 
Moreover, generating of gas etc. is [ nothing ] and is safe even if it continues charging. 
[0013] If such a mass capacitor is used as auxiliary power, since the power exceeding the limitation of 
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the power of a source power supply can be supplied to a short time for several seconds to dozens of 
seconds of the standup of heating apparatus, an anchorage device, and image formation equipment, build 
up time is short and should be able to realize heating apparatus with high dependability and endurance, 
an anchorage device, and image formation equipment. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above conventional 
techniques, and the object of invention given [ each ] in a claim is as follows. Invention according to 
claim 1 is heating apparatus which uses a mass capacitor as auxiliary power, and aims at offering the 
heating apparatus which can change the charge and discharge of a capacitor appropriately. Invention 
according to claim 2 aims at offering the heating apparatus which can perform change timing of the 
charge and discharge of a capacitor appropriately. 

[0015] Invention according to claim 3 aims at offering controllable heating apparatus for the amount of 
discharge of a capacitor appropriately according to a situation. When invention according to claim 4 is 
required, it aims at offering the heating apparatus which can rise by the short-time large electric power 
supply, and can shorten time amount. Invention according to claim 5 aims at offering the heating 
apparatus which can prevent too much temperature up of a heating unit by supplying a heating unit by 
the constant voltage according to a situation. 

[0016] Invention according to claim 6 aims at offering the anchorage device which can control the 
charge and discharge of a capacitor appropriately in the thing using the heating apparatus which used the 
mass capacitor as auxiliary power as heating apparatus of an anchorage device. 
[0017] Invention according to claim 7 is image formation equipment which has the anchorage device 
which used the mass capacitor as auxiliary power of heating apparatus, and aims at offering the image 
formation equipment which can control the charge and discharge of the above-mentioned capacitor 
appropriately. Invention according to claim 8 considers as full charge certainly at the time of the next 
starting, and aims at offering the image formation equipment which can shorten starting time amount. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention was 
constituted as follows. A heating unit for invention according to claim 1 to heat a heated object and the 
heating element for raising the temperature of this heating unit, It has an electric power supply means for 
supplying power to this heating element. This electric power supply means It is the heating apparatus 
which has the main power supply which consists of a source power supply, and the auxiliary power ■ 
which consists of a capacitor, and is characterized by having the change means for changing to the 
discharge mode which connects the above-mentioned capacitor to the discharge circuit connected to the 
charge mode linked to a charge circuit, and the above-mentioned heating element. 
[0019] In invention according to claim 1, invention according to claim 2 is equipped with a detection 
means to detect the condition of equipment, and is characterized by changing a capacitor to charge mode 
or discharge mode according to the value detected by this detection means. Invention according to claim 
3 is characterized by equipping a discharge circuit with a circuit including a voltage stabilizer, and the 
circuit which does not include a voltage stabilizer in invention according to claim 2. 
[0020] In invention according to claim 3, invention according to claim 4 is equipped with a means to 
detect heating unit temperature, and when making a capacitor discharge below at the predetermined 
temperature heating unit temperature was beforehand decided to be, it is characterized by making it 
discharge in the circuit which does not include a voltage stabilizer. In invention according to claim 3, 
invention according to claim 5 is equipped with a means to detect heating unit temperature, and when 
making a capacitor discharge above the predetermined temperature heating unit temperature was 
beforehand decided to be, it is characterized by making it discharge in a circuit including a voltage 
stabilizer. 

[0021] Invention according to claim 6 is the heating apparatus indicated by either of claims 1-5, heats 
the non-established image on the record material which is a heated object, and relates to the anchorage 
device characterized by establishing this non-established image on record material. 
[0022] An electrification means by which invention according to claim 7 electrifies image support and 
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this image support front face, An exposure means to expose the electrified image support front face and 
to form an electrostatic latent image, A development means to supply a toner to the above-mentioned 
image support front face, and to visualize an electrostatic latent image with a toner image, It is image 
formation equipment equipped with an imprint means to imprint the above-mentioned toner image on 
record material, and a fixation means by which overheat the toner image on record material and it is 
established on record material, and is characterized by having the anchorage device according to claim 6 
as the above-mentioned fixation means. 

[0023] In invention according to claim 7, when the main power supply of the whole equipment is shut 
off, after invention according to claim 8 makes a capacitor a full charge condition, it is characterized by 
considering as a power-source OFF state. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the heating apparatus concerning 
this invention, an anchorage device, and image formation equipment is explained, referring to a drawing. 

[0025] Drawing 1 shows an example of the circuitry of the heating apparatus which is 1 operation 
gestalt of this invention. In drawing 1 , in a main power supply and 3, auxiliary power and 4 show the 
battery charger to auxiliary power, and, as for a sign 1, 5 shows [ a heating unit and 2 ] a charge-and- 
discharge change means, respectively. It has main heating element la which generates heat with the 
power which the heating unit 1 has heating elements la and lb, and is supplied from a main power 
supply 2, and auxiliary heating element lb which generates heat with the power supplied from auxiliary 
power 3, and heated objects which the temperature of a heating unit 1 rises in this example of a 
configuration, and are not illustrated, such as paper and an OHP film, are heated. 
[0026] A main power supply 2 is a source power supply which can be taken in from the plug socket with 
which the installation of devices, such as a copying machine, is equipped, and may have functions, such 
as adjustment of the electrical potential difference according to main heating element la, and 
rectification of an alternating current and a direct current. 

[0027] Auxiliary power 3 is equipment in which charge and discharge are possible, and uses the electric 
double layer capacitor as a mass capacitor in this example of a configuration. Unlike a rechargeable 
battery, since a capacitor is not accompanied by the chemical reaction, it has the following outstanding 
descriptions. 

- : with the short charging time - the auxiliary power using the common nickel-cadmium battery as a 
rechargeable battery takes several hours time amount, even if it performs boosting charge. On the other 
hand, in the auxiliary power using a capacitor, frequently, since charge and discharge are possible, when 
it compares within the same time amount, the count of heating which used auxiliary power can be 
increased possible [ the rapid charge for about several minutes ] therefore. 

[0028] - : with a long life - since the count of a repeat of charge and discharge is 500 to 1000 times, as 
** auxiliary power, the life of a nickel-cadmium battery is short at the time of heating, and the time and 
effort and cost of exchange pose a problem. On the other hand, the auxiliary power using a capacitor has 
an extraordinary life, and there is also little degradation by the charge and discharge of a repeat. 
Therefore, it is especially advantageous to the heating apparatus of the anchorage device in the image 
formation equipment which repeats the non-heating actuation at the time of standby, and the heating 
actuation at the time of operation. Moreover, like a lead accumulator, since it is unnecessary in liquid 
exchange, a supplement, etc., a maintenance is hardly needed. 

[0029] - large power short-time discharge - possible: - since a rechargeable battery cannot discharge 
the conserved power at a stretch - a heating unit - low - warm - ** - large power cannot be supplied 
at the time of starting, and high effectiveness cannot be expected to compaction of starting time amount. 
On the other hand, since the auxiliary power using a capacitor can discharge large power in several 
seconds, it demonstrates power to compaction of starting time amount. 

[0030] - Even if it continues charging, a container expands by the gas by the chemical reaction etc., 
and rrechargeable battery with high safety may explode, when there is no need for discharge and it 
continues connecting with a charge circuit, after charging to maximum capacity since the chemical 
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reaction is used. On the other hand, since not a chemical reaction but physical development is used, 
generating of gas etc. is safe for the auxiliary power using a capacitor, even if there is nothing and it 
continues charging. Therefore, it is not necessary to form the mode of a float condition. 
[003 1] What can store a lot of electrical energy also in a capacitor is developed in recent years, and the 
adoption to an electric vehicle etc. is also considered. For example, the electric double layer capacitor 
developed in NIPPON CHEMI-CON CORP. has about [ 2000F ] electrostatic capacity, and equips the 
electric power supply for several seconds to dozens of seconds with sufficient capacity. Moreover, the 
about [ 80F ] capacitor is realized by the trade name of a hyper-capacitor also from Nippon Electric Co., 
Ltd. 

[0032] According to the operation gestalt shown in drawing 1 , the power supplied to a heating unit 1 
can be supplied from auxiliary power 3 also to auxiliary heating element lb while being able to supply it 
to main heating element la from a main power supply 2. Thus, the power of a large quantity with which 
at least predetermined time amount exceeds the maximum supply voltage by the main power supply 2 
can be supplied to a heating unit 1 by using the power from both a main power supply 2 and the 
auxiliary power 3. 

[0033] When the auxiliary power 3 which consists of a capacitor etc. is not fully charged, auxiliary 
power 3 is charged through the battery charger 4 by the electric power supply from a main power supply 

2 at the time of the standby which does not consume power comparatively etc. By this the temperature 
of the fixing roller as a heating unit to go up rapidly from a room temperature to operating temperature 
[ which it starts and needs a lot of power, such as the time, ] With a rechargeable battery, the 
effectiveness which was not acquired can be acquired by being able to raise the temperature of a fixing 
roller for a short time by supplying a lot of energy to a heating unit with a main power supply 2 using 
the power of auxiliary power 3, and using a capacitor as auxiliary power 3 of heating apparatus. In order 
to control the temperature of a heating unit 1, you may have the control means 6 which controls the 
power from a main power supply 2 to main heating element la. The configuration of consisting of 
control units, such as a switch and CPU, and realizing the on-off action of the flow to the main heating 
element from a main power supply 2 on the set-up conditions is sufficient as a control means 6. 
[0034] As mentioned above, since generating of gas etc. is safe even if there is nothing and it continues 
charging, the auxiliary power 3 using a capacitor does not need to form the mode of a float condition. 
Therefore, if the charge-and-discharge change means 5 can be changed to the charge circuit which 
comes to connect the capacitor as auxiliary power 3 with a battery charger 4, and the discharge circuit 
connected to main heating element lb, it is good. 

[0035] Drawing 2 is the circuit diagram showing other operation gestalten of the heating apparatus 
concerning this invention. The point that this circuitry differs from the circuitry shown in drawing 1 is a 
point of having two detection means 9a and 9b to detect a device status. Detection means 9a is the 
temperature sensor which detects the temperature of a heating unit 1, and consists of a thermistor, a 
thermocouple, etc. Detection means 9b is a voltmeter for detecting the charge of the auxiliary power 3 
which consists of a capacitor. Since unlike a cell a capacitor has the property that the electrical potential 
difference between terminals falls as it discharges, measuring the electrical potential difference between 
terminals of a capacitor can also realize detection of the remaining electricity force. A means to tell 
heating initiation of the timer for measuring the charging time value or time of day of auxiliary power 3, 
a heating initiation carbon button, the feeling sensor of a man, etc. instead of the above-mentioned 
voltmeter, a means to detect heating operating state, etc. may be used. Although these may be used 
independently, it is possible to perform more appropriately charge-and-discharge control of auxiliary 
power 3 by combining plurality. 

[0036] Below, the value and the example of change actuation of the charge and discharge of auxiliary 
power 3 which were detected by each detection means 9a and 9b are explained. When the Maine electric 
power switch is turned ON in devices, such as a copying machine, or when people have approached the 
body of a device and the feeling sensor of a man detects this With the change means 5, auxiliary power 

3 is connected to auxiliary heating element lb, and the discharge circuit of the auxiliary power 3 through 
auxiliary heating element lb is formed so that power can be supplied to auxiliary heating element lb 
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from auxiliary power 3, at the same time it supplies power to main heating element la from a main 
power supply 2. 

[0037] Moreover, also when the temperature of a heating unit 1 falls from predetermined temperature 
during heating actuation, with the change means 5, auxiliary power 3 is connected to auxiliary heating 
element lb, and a discharge circuit is formed so that power can be supplied to auxiliary heating element 
lb from auxiliary power 3. Or auxiliary power 3 is connected to a battery charger 4 with the change 
means 5, and a charge circuit is formed so that auxiliary power 3 may be charged at the time of day set 
up beforehand. 

[0038] Except heating working, the charge circuit which comes to connect auxiliary power 3 with a 
battery charger 4 with the change means 5 is formed, and auxiliary power 3 is charged through a battery 
charger 4 from a main power supply 2. When the charge of auxiliary power 3 is below a predetermined 
value as a result of detection by detection means 9a, auxiliary power 3 is connected to a battery charger 
4 with the change means 5, and a charge circuit is formed. The charging time value of auxiliary power 3 
is beyond a predetermined value, and when it is [ non-heating ] under actuation, auxiliary power 3 is 
connected to a battery charger 4 with the change means 5, and a charge circuit is formed. The above is 
an example and is not restricted to these. 

[0039] Drawing 3 is the circuit diagram showing the operation gestalt of further others of the heating 
apparatus concerning this invention. The points that this circuitry differs from the circuit shown in 
drawing 2 are that it is possible to change the discharge circuit of auxiliary power 3 to two kinds based 
on the detection information by temperature detection means 9a which detects the temperature of a 
heating unit 1, and a point which it is placed between one side of two kinds of this discharge circuit by 
the voltage stabilizer, and is not placed between another side of a discharge circuit by the voltage 
stabilizer, but discharges from auxiliary power 3 to direct heating unit lb. 
[0040] When the electric power supply from auxiliary power 3 is required, it may be unsuitable to 
supply large power rapidly like [ the case where large power is needed / ****** / like / at the time of 
starting of equipment / for a short time and when just the power of a main power supply 2 is slightly 
inadequate for the midst which is performing heating actuation continuously ]. Therefore, it is desirable 
to equip the discharge circuit from auxiliary power 3 to auxiliary heating element lb with at least two 
kinds of discharge circuits of the discharge circuit which can supply fixed power including the discharge 
circuit which can supply large power in a short time, and a voltage stabilizer excluding a voltage 
stabilizer like the example shown in drawing 3 . 

[0041] Like at the time of power-source ON of equipment, and the initiation of operation after standby, 
the time of starting from the low temperature whose heating unit is room temperature extent to operating 
temperature makes it discharge at a stretch, and carries out short-time temperature up. The temperature 
control of a heating unit 1 is made easy to be preparing a voltage stabilizer in a discharge circuit, when 
powers is slightly insufficient, to control the amount of discharge from the auxiliary power 3 which 
consists of a capacitor by the electric power supply from a main power supply 2 like the temperature 
depression at the time of continuation **** of an anchorage device, although a heating unit 1 is not low 
temperature so much, and to carry out. 

[0042] Drawing 4 shows the example which applied the heating apparatus explained above to the 
anchorage device of image formation equipment. As shown in drawing 4 , an anchorage device has 
application-of-pressure roller las fixing roller [ as a heating unit 1 ], and pressure-welding member c. 
The fixing roller has main heating element la and auxiliary heating element lb. Although a halogen 
heater is generally used as heating elements la and lb, it may not be restricted to especially a halogen 
heater and a resistance heating element etc. is sufficient. From the main power supply section 2 shown 
in drawing 1 thru/or drawing 3 , or the auxiliary power section 3, power is supplied, and heating 
elements la and lb generate heat, carry out heating fusion of the non-established images, such as a toner 
formed on sheet-like heated objects, such as paper and an OHP film, when the temperature of a heating 
unit 1 rose, and are fixed to the above-mentioned sheet in a toner. 

[0043] as the anchorage device of the operation gestalt which shows the heating apparatus concerning 
this invention to drawing 4 - in addition - for example, paper is fed to the equipment which heats the 
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transfer paper which supported the image and reforms front-face nature, such as etc., glazing - carrying 
out and which equipment [ equipment ] and carries out assumption arrival, and a sheet-like object, and 
desiccation processing is carried out, or it can be widely used as heating apparatus, such as equipment 
which carries out lamination processing. 

[0044] Drawing 5 shows an example of image formation equipment which used the heating apparatus of 
this invention as an anchorage device. In drawing 5 , a sign 41 is an example of the image support which 
consists of body of revolution, and shows the photo conductor of a drum configuration. Around this 
photo conductor 41, the mirror 43 which constitutes a part of electrification means 42 which becomes 
the order of a hand of cut of the photo conductor 41 shown by the arrow head from an electrification 
roller, and exposure means, the development means 44 equipped with developing-roller 44a, an imprint 
means 48 imprint a development image to the transfer paper as a record member P, the cleaning means 
46 possessing blade 46a which ****s to the peripheral surface of a photo conductor 41, etc. are 
arranged. On a photo conductor 41, the exposure light Lb is scanned through a mirror 43 between the 
electrification means 42 and developing-roller 44a. The exposure location of this exposure light Lb is 
called the exposure section 150. 

[0045] The imprint means 48 has countered with the underside of a photo conductor 41. This part that 
has countered is the imprint section 47. The record member P is conveyed by this imprint section 47 
toward the left in drawing 5 from the right. It sees from the imprint section 47 and the resist roller 49 of 
a couple is formed in the location of the conveyance direction upstream of the record member P. The 
record member P contained by the medium tray which shows around towards this resist roller 49 at the 
conveyance guide which is not illustrated, and is not illustrated is sent out from the feed koro 110. The 
anchorage device 10 which looked at from the imprint section 47 and was explained to the conveyance 
direction downstream of the record member P above is arranged. 

[0046] In this image formation equipment, image formation is performed as follows. A photo conductor 
41 begins a revolution, the front face of a photo conductor 41 is charged in homogeneity with the 
electrification means 42 in in the dark during this revolution, and the exposure light Lb is irradiated by 
this electrification side from the exposure section 150, and it is scanned, and the latent image 
corresponding to the image which should be created is formed. This latent image moves to the location 
of the development means 44 by revolution of a photo conductor 41, a . visible image is formed with a 
toner here, and a toner image is formed. 

[0047] On the other hand, feeding of the record member P on a medium tray is started by the feed koro 
1 10, and the record member P is stopped through the conveyance path shown with a broken line in the 
location of the resist roller 49 of a couple, and it waits for the timing of a send so that it may agree in the 
toner image and the imprint section 47 on a photo conductor 41. If suitable timing comes, the record 
member P which had stopped on the resist roller 49 will be sent out from the resist roller 49, and will be 
conveyed towards the imprint section 47. The toner image on a photo conductor 41 and the record 
member P agree in the imprint section 47, and a toner image is imprinted on the record member P by the 
electric field by the imprint means 48. In this way, the record member P which supported the toner 
image with the image formation section of the circumference of a photo conductor 41 is sent out towards 
an anchorage device 10. The toner image on the record member P is delivered to the delivery unit which 
the record member P is established and is not illustrated, while passing an anchorage device 10. That is, 
the record member P will serve as a heated object, if it sees from the heating apparatus in an anchorage 
device 10. 

[0048] The residual toner which remained on the photo conductor 41 on the other hand, without 
imprinting in the imprint section 47 results in cleaning equipment 46 with a revolution of a photo 
conductor 41, while passing this cleaning equipment 46, it is cleaned, and the next image formation is 
equipped with it. 

[0049] The main power supply 2 of the whole equipment is shut off in the condition with the inadequate 
charge of the capacitor which is the auxiliary power 3 of said heating apparatus, and if there are few 
charges of a capacitor at the time of the next starting, supply of auxiliary power sufficient at the time of 
starting may not be performed. Therefore, when the main power supply 2 of the whole equipment is shut 
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off, after making a capacitor into a full charge condition, it is desirable to consider as a power-source 
OFF state and to prepare for the next starting. 
[0050] Next, the concrete example is given. 

To the heater of the anchorage device shown in example 1 drawing 4 , the charge and discharge of an 
electric power supply and a capacitor were performed in the circuit shown in drawing 2 . The fixing 
roller as a heating unit was considered as the configuration which prepared the PTFE layer with a 
thickness of 30 micrometers, in order to raise a surface mold-release characteristic to iron hollow 
cylinder rodding with an outer diameter [ of 40mm ], and a thickness of 1mm. An outer diameter is 
40mm and the application-of-pressure roller prepared the silicone rubber elastic layer with a thickness of 
3mm in the rodding periphery made from aluminum. The application-of-pressure roller used the spring 
in the direction of a revolving shaft of a fixing roller, the load was applied, and the nip width of face of 
the pressure- welding section was about 8mm. moreover, the thermocouple which detects fixing roller 
temperature as a device-status detection means which is not illustrated and heating - it had the program 
which judges whether it is working. 

[0051] When it changed to the discharge circuit which connects a capacitor to a heater when heating 
actuation is started and changed from heating actuation to non-heating actuation, it changed to the 
charge circuit which connects a capacitor to a battery charger. Moreover, starting time amount until 
fixing roller temperature turns into temperature which can be established from heating actuation 
initiation was able to be shortened only from the source power supply as compared with the case where 
an electric power supply is performed, by the electric power supply from the source power supply as a 
main power supply, and the electric power supply from the capacitor as auxiliary power. Furthermore, 
although heating actuation and non-heating actuation were repeated, and the charge and discharge of a 
capacitor were repeated each time and carried out 10,000 times, most degradation of a capacitor cannot 
be found and did not produce a problem practically. 

[0052] In example of comparison 1 example 1, except having used the rechargeable battery as auxiliary 
power, when it carries out like an example 1, degradation arises in 2000 repeats of the charge and 
discharge of a rechargeable battery, and compaction of starting time amount is no longer accepted. 
Moreover, when continuing connecting with a long duration charge circuit, the cell container has carried 
out expansion deformation according to generating of gas. \ 

[0053] In example 2 example 1, the charge and discharge of an electric power supply and a capacitor 
were performed not in the circuit shown in drawing 2 but in the circuit shown in drawing 3 . moreover, 
the thermocouple which detects fixing roller temperature as a device-status detection means which is not 
illustrated, the voltmeter which detects the charge of a capacitor, and heating - it had the program which 
judges whether it is working. When heating actuation is started below at the predetermined temperature 
(this example 100 degrees C) to which fixing roller temperature was set beforehand When the capacitor 
was changed to the discharge circuit which does not include a voltage stabilizer and fixing roller 
temperature falls during heating actuation from the minimum temperature of the temperature region (this 
example 160 degrees C - 190 degrees C) which can be established, Or when fixing roller temperature 
changed a capacitor to the discharge circuit which does not include a voltage stabilizer when heating 
actuation is started above the above-mentioned predetermined value, and it changed from heating 
actuation to non-heating actuation, the capacitor was changed to the charge circuit which comes to have 
a battery charger. 

[0054] When a fixing roller carried out temperature up to the temperature (for example, 180 degrees C) 
which can be established low warm, it was possible to have been able to supply large power in a short 
time, and to have risen for a short time. Moreover, when a fixing roller carried out temperature up 
comparatively from an elevated temperature to the temperature which can be established, moderate 
temperature up was possible [ it was controlling a supply voltage by the voltage stabilizer, and ], without 
fixing roller temperature carrying out temperature up too much. 

[0055] The anchorage device concerning this invention was used as an anchorage device of the image 
formation equipment shown in example 3 drawing 5 . When the power source of the whole equipment 
performed the same control as an example 2 in the state of ON and a signal with the off power source of 
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the whole equipment was inputted into it, the capacitor was connected to the charge circuit, and after 
charging until the charge of a capacitor became maximum, it considered as the condition of power- 
source OFF. When the power source was turned ON 24 hours after, the charge of a capacitor was 
enough and the starting time amount of equipment was 10 or less seconds. 
[0056] 

[Effect of the Invention] The heating element for raising the temperature of the heating unit for heating a 
heated object according to invention according to claim 1, In the anchorage device which has the main 
power supply which supplies power to a heating element, using a source power supply as an electric 
power supply means for supplying power, and the auxiliary power which consists of a capacitor Since 
the discharge mode which connects the above-mentioned capacitor to the discharge circuit connected to 
the charge mode linked to a charge circuit and the above-mentioned heating element was changed and it 
has the change means of an eye sake By changing the charge and discharge of a capacitor, the heating 
apparatus which can control the charge and discharge of a capacitor appropriately can be offered. 
[0057] Since the 2 modes of charge and discharge are changed according to the value which was 
equipped with a detection means to detect a device status, in heating apparatus according to claim 1, and 
was detected by this detection means according to invention according to claim 2, change timing of the 
charge and discharge of a capacitor can be performed appropriately. 

[0058] According to invention according to claim 3, in heating apparatus according to claim 2, the 
amount of discharge of a capacitor can be made controllable by equipping a discharge circuit with a 
circuit including a voltage stabilizer, and the circuit which does not include a voltage stabilizer. 
[0059] According to invention according to claim 4, in heating apparatus according to claim 3, below at 
the predetermined temperature with which had a means to detect heating unit temperature and heating 
unit temperature was beforehand decided to be, since it is made to discharge in the circuit which does 
not include a voltage stabilizer when making a capacitor discharge, it can rise by the short-time large 
electric power supply, and time amount can be shortened. 

[0060] Since it is made to discharge in a circuit including a voltage stabilizer according to invention 
according to claim 5 when making a capacitor discharge above the predetermined temperature with 
which had a means to detect heating unit temperature, in heating apparatus according to claim 3, and 
heating unit temperature was beforehand decided to be, too much temperature up of a heating unit can 
be prevented by constant- voltage supply. 

[0061] Since the anchorage device fixed to either of claims 1-5 in the non-established image on a 
recorded material with the heating apparatus of a publication was constituted according to invention 
according to claim 6, in the anchorage device using a mass capacitor as auxiliary power, the anchorage 
device which can control the charge and discharge of a capacitor appropriately can be offered. 
[0062] Since the image formation equipment which comes to have an anchorage device according to 
claim 6 was constituted according to invention according to claim 7, in image formation equipment 
using a mass capacitor as auxiliary power, the image formation equipment which can control 
appropriately the charge and discharge of the capacitor as auxiliary power can be offered. 
[0063] In order according to invention according to claim 8 to consider as a power-source OFF state in 
image formation equipment according to claim 7 after making the capacitor as auxiliary power into a 
full charge condition when the main power supply of the whole equipment is shut off, the above- 
mentioned capacitor can be certainly considered as full charge at the time of the next starting, and 
starting time amount can be shortened. 



[Translation done.] 
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